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24. (New) A method of tuning a voltage controlled oscillator comprising; 

dividing aj frequency of oscillation of a voltage controlled oscillator to provide a divided 

frequency of oscijlation; j 
comparing the divided frequency of oscillation to the desired frequency; i 
providingj a tuning voltage based on comparing tbe divided frequency of oscillation to the 

desired frequency : 

providing a control signal for controlling a change in the frequency of oscillation per 

change in the tuning voltage; and j 

applying the control signal to a first terminal of a resistor having a second terminal 
coupled to a node connecting a first terminal of a first variable capacitor and a first terminal of a 
second variable qapacitor,' the first variable capacitor having a second terminal coupled to an 
inductor; and 



applymg ilic tuning voltage to s. second *" 



25. (New) Tlie method of claim 24 wherein each of the first and second variable capacitors is 

i 

a junction varactor. 



26. (New) njie method of claim 24 wherein each of the first and second variable capacitors is 
a MOS varactor.i 



27. (New) Ajmethod of tuning a voltage controlled oscillator comprising: j 

dividing k frequency of oscillation of a voltage controlled oscillator to provides a divided 

L ! 

frequency of oscillation; 

comparing the divided frequency of oscillation to the desired frequency; 

providing a tuning voltage based on comparing the divided frequency of oscill ation to the 
desired frequency; 
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providing ja control signal for controlling a change in the frequency of oscillatio i per 
change in the tuning voltage; and 

applying tke timing voltage to a first terminal of a resistor having a second terfliM. 
coupled to a nod^ connecting a first terminal of a first variable capacitor and a first terminal of a 

second variable capacitor, the first variable capacitor having a second terminal coupled! to an 

< i 
inductor; and , j 

applying the control signal to a second terminal of the second variable capacitoj:. 

i i 

28. (New) This method of claim 24 wherein each of the first and second variable capacitors is 

i 

a junction vaiactfcr. 

29. (New) TT^e method of claim 24 wherein each of the first and second variable capacitors is 

aMOS varactor.i 

j 
1 

30. (New) A ivoltage controlled oscillator comprising: 
a first inductor; 

a first variable capacitor having a first terminal coupled to a first terminal of thb first 

inductor; j 

a second variable capacitor having a first terminal coupled to a second terminal of the 

first variable cajjacitor, and j 

a first isolation resistor having a first terminal coupled to a node connecting this second 

terminal of the first variable capacitor and the first terminal of the second variable capfacitor and 

having a second terminal configured to receive a first control voltage, 

wherein ^ second terminal of the second variable capacitor is configured to receive a 

second control ^joltage. 

i 

3 1 . (New) The circuit of claim 30 wherein the first control voltage is a function of a 
comparison of ajdivided frequency of oscillation and a desired frequency. j 

32. (New) circuit of claim 3 1 wherein the second control voltage controls a change in an 
oscillation frequency of the voltage controlled oscillator per change in the first control voltage. 
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33. (New) Th*p circuit d f claim 32 wherein the first control voltage is a logic signal. ! 

34. (New) Thfe circuit of claim 32 wherein the first control voltage is an analog signal 



35. (New) The circuit of claim 30 wherein the second control voltage is a function of a 
comparison of a divided frequency of oscillation and a desired frequency. 

:' 
: 

36. (New) The circuit of claim 35 wherein the first control voltage controls a chanie in the 
frequency of oscillation per change in the second control voltage. 



37. (New) Tl?e circuit of claim 36 wherein the first control voltage is a logic signal 



38. (New) The circuit of claim 36 wherein the first control voltage is an analog signal. 



39. (New) The integrated circuit of claim 30 further comprising: 

i 

a second Inductor, 

a third variable capacitor having a first terminal coupled to a first terminal of the second 
inductor; 

a fourth variable capacitor having a first terminal coupled to a second terminal of the 

third variable capacitor and having a second terminal configured to receive the second control 

* 

voltage; \ 

a seconi isolation resistor having a first terminal coupled to a second node connecting 
the second terminal of the third variable capacitor and the first terminal of the fourth tariable 
capacitor and having a second terminal configured to receive the first control voltage; 

a first device having a drain coupled to the first terminal of the first inductor ahd a gate 
coupled to the fijrst terminal of the second inductor; and 

a secon^ device having a drain coupled to the first terminal of the second indv ctor and a 
gate coupled to jthe first terminal of the first inductor. 

i 
I 
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40. (New) The circuit of claim 39 further comprising; 
a current sjource coupled to a source of the first device and a source of the secorid device. 

i 
i 

J 

41. (New) The circuit of claim 39 wherein the first device and the second device are n- 
channel CMOS devices. 

I 

42. (New) The circuit of claim 39 wherein each of the first, second, third, and fourth variable 
capacitors is a junction varactor. 



43. (New) Th& circuit of claim 39 wherein each of the first, second, third, and fourth variable 

capacitors is a MbS varactor. 

i 
i 

44. (New) A phase-locked loop comprising: 
a phase detector configured to receive a reference clock and a divided fiequencjy of 

oscillation; 

r 

a low-pais filter coupled to the phase detector and adapted to produce a first control 

I • 

voltage; j 

a voltagekontrolied oscillator coupled to the low-pass filter and adapted to recfeive the 
first control voltage and produce a frequency of oscillation; and 

a divider ladapted to receive the frequency of oscillation and provide the divided 
frequency of oscillation, , 

wherein ijhe voltage controlled oscillator cpmprises: 
a first inductor; 
alsecond inductor; 

a first variable capacitor having a first terminal coupled to a first terminal of the 
first indilctor; 

aisecond variable capacitor having a first terminal coupled to a first terminal of 

i 

the second inductor, j 

a:thiid variable capacitor having a first terminal coupled to a second terminal of 



the first variable capacitor and having a second terminal configured to receive 
control 



a second 
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a fourth variable capacitor having a first terminal coupled to a second terminal of 

the second variable capacitor and having a second terminal configured to receive the 

j | 
second control voltage; \ 

a first isolation resistor having a first terminal coupled to a first node connecting 
the seconj terminal of the first variable capacitor and the first terminal of the thjird 
variable capacitor and having a second terminal configured to receive the first control 
voltage; \ 

a second isolation resistor having a first terminal coupled to a second node 
connectmg the second terminal of the second variable capacitor and the first terminal of 
the fourth! variable capacitor and having a second terminal configured to receive the first 
control vdltage; 

a first device having a drain coupled to the first terminal of the first inductor and a 
gate coupled to the first terminal of the second inductor; and 

a second device having a drain coupled to the first terminal of the second inductor 
and a gate coupled to the first terminal of the first inductor. j 



■ 1 1 - -'H_i.L_C._i1. 



45. (New) T%e phase lock loop of claim 44 wherein the voltage controuea oscmayr im 
comprises one oi more capacitive circuits each comprising: I 

a fifth variable capacitor having a first temiinal coupled to the first terminal oijtbe first 

inductor; j . j 

a sixth variable capacitor having a first terminal coupled to the first terminal ojf the 
* i 
second inductor- ! 

a seventh variable capacitor having a first terminal coupled to a second tenninlal of the 
fifth variable capacitor and having a second terminal configured to receive the second control 

? i 

voltage; j 

an eighth variable capacitor having a first temiinal coupled to a second termifljal of the 
sixth variable capacitor and having a second terminal configured to receive the second control 

voltage; } j 

a third i|oIation resistor having a first terminal coupled to a third node correcting the 
second tenninaj of the fifth variable capacitor and the first terminal of the seventh variable 
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capacitor and having a second terminal configured to receive one of one or more additional 

control voltages; j ' j 

a second isolation resistor having a first terminal coupled to a fourth node connecting the 
second terminal <k the sixth variable capacitor and the first terminal of the eighth variable 
capacitor and havpg a second tenninal configured to receive the one of the one or more 
additional control voltages. 



to 



46. (New) Thk phase lock loop of claim 45 further comprising control logic adapted 
provide the one dr more additional control voltages. 



47. (New) The phase lock loop of claim 44 wherein the first device and the second, device are 
n-channel CMOS devices 



i ( 

48. (New) TKe phase lock loop of claim 44 wherein the first, second, third, and fourth 
variable capacitqrs are junction varactors. 



49. (New) iiae integrated circuit of claim 44 wherein the first, second, third, and fourth 



capacitors are MpS varactors. 
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